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Abstract 
This work in progress paper illustrates the current implementation status of the Maintenance Service Support System (MS3). It is being devel-
oped within a transfer project of the Collaborative Research Center TR29. The industry partner is a German machine tool manufacturer. MS3 
will help field service technicians as well as administration staff to prepare and conduct maintenance services by providing comprehensive 
information, a direct connection to the machine, and guidance through the maintenance process.  
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1. Introduction 
Planning and conducting maintenance services is a com-
plex undertaking. The aim of the Maintenance Service Sup-
port System (MS3) is to support the staff providing those 
services. In most cases, many employees with different areas 
of responsibility are involved. MS3 focuses on the support of 
two main categories of employees working for the company 
that provides maintenance services: 
 
x Service coordinators (SC) and 
x Service technicians (ST). 
 
Both groups require access to a great deal of information in 
their daily work. Whereas the ST mostly need technical in-
formation, the SC also need organizational information. This 
information is usually distributed over a large number of IT 
systems as well as non-digital locations. Due to these differ-
ing needs, MS3 consists of two separated graphical user inter-
faces (GUI) that support SC and ST individually.  
One of today’s main challenges is to cope with the massive 
amount of information that is available and to find a way to 
obtain the required information with as little effort as possi-
ble. Another, directly connected challenge, is designing the 
storage of new information so that it can be easily accessed 
later on. This is a major factor in the motivation for MS3.  
SC and ST need to be relieved from the “time consuming, 
mostly non value-creating routine work steps of searching for, 
tailoring, provisioning and storing of data” [1]. The vision is 
to make MS3 the only tool SC and ST use in their daily work, 
apart from standard office tools (e. g. word processing, spread 
sheet, E-mail).  
MS3 is currently still in development and will be evaluated 
for the case of the industry transfer partner with a machine 
tool, as an example for a maintenance service. In 2012, the 
concept of MS3 was published and included a focus on ma-
chine tools [1, 2]. But it´s areas of possible application are not 
limited to machine tools. Due to its generic design, MS3 can 
also be employed for many other facilities in the field of me-
chanical engineering and manufacturing, as well as in other 
sectors.  
 
2. Support for service coordinators (SC) 
SC work at the office of the maintenance service provider, 
handle incoming service requests by customers and coordinate 
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the conduct of maintenance services. The latter task includes a 
multitude of different subtasks such as: 
 
x Supporting customers on telephone or via E-mail,   
x Measuring and negotiating with the customer when and for 
how long a ST needs to come on-site,  
x Connecting remotely to the machine tool for data analysis,  
x Scheduling working times and places for the ST,  
x Scheduling the required spare parts and non-standard tools 
etc., for the on-site service,  
x Providing the ST with all the relevant organizational and 
technical documents,  
x Providing the ST with a list of all necessary work steps for 
the planned maintenance service,  
x Managing offers and inquiries.  
 
Handling all these tasks is further aggravated by the fact 
that SC always coordinate many customers as well as many 
ST at any one time. Under real industrial conditions, these 
tasks are usually carried out by several employees who use 
different IT systems. Media discontinuity occurs. To gather 
all the information required usually takes a great deal of time 
and effort. MS3 will enable the SC to access all information 
on their PC, using only one user interface.  
 
3. Support for service technicians (ST) 
ST work on the customer’s shop floor and conduct the ac-
tual maintenance services. For preventive and predetermined 
maintenance [3], the ST receive a list of all work steps neces-
sary to conduct the current service. This list, printed out on 
paper, serves as the service protocol and is a legal document 
to prove the correct performance of the maintenance service 
for the service provider and the customer. An example of such 
a work step would be “Check the filling level of the central-
ised lubrication system”. For each step, the ST check “ok” 
(everything is fine with that component) or “not ok” (there is 
an issue) with a pen. In case something is “not ok”, the tech-
nician either fixes it or, if it is a larger or expensive problem, 
talks to the customer and, together, they decide what to do. If 
a work step is crossed as “not ok”, the technician needs to 
note what the issue was. Some work steps also require ST to 
measure values (e. g. sensor values, filling levels, back lashes) 
and enter those values in the service protocol.  
The first main task of MS3 is to provide the list of work 
steps and to document if “ok” or “not ok” was checked by the 
ST, and notes were made. The ST are equipped with a tablet 
PC (Mobile Service Device - MSD) that runs MS3 and re-
places the list of work steps on paper. At the end of the ser-
vice, a complete service protocol will be available as a file 
and can be printed directly by a mobile printer. This is a very 
important point because, after the service has been completed, 
the customer and ST have to sign the service protocol to show 
that they agree on the course and outcome of the service. Each 
keeps a signed copy as a legal proof.  
The second main task of MS3 is holistic information provi-
sion and storage during the course of the maintenance service. 
There are very many documents and substantial amounts of 
information that must be considered here. The following is a 
non-exhaustive list of information that is of  interest for ST 
and is provided by MS3: 
 
x Operating and maintenance manuals 
x Circuit, fluid, and pneumatic diagrams 
x Service protocols of past maintenance services 
x Detected issues 
x Replaced parts / used spares   
x Previous sensor data (condition monitoring database) 
x Current sensor data (direct connection to the machine) 
x Past and current alarm and protocol messages  
 
One major advantage of MS3 is that all this information is 
not provided as one extensive collection to ST. For each work 
step, only the information that is relevant is presented. When 
checking the mounting of an axis, for example, a technician 
might need a technical drawing of this mounting but not the 
circuit diagram of the emergency stop switch.  
 
4. Service Support System (MS3) 
4.1 MS3 data base (MS3 DB) 
Fig. 1 shows an overview of MS3. Like almost every other 
IT system, it uses a database as the central location for storing 
data. Here, all the information that is distributed over the 
various sources of information is aggregated.  
Only the SC have direct access to the MS3 DB. While the 
SC prepare the maintenance service, MS3 is collecting all 
necessary data for the ST. This data package will be trans-
ferred to the MSD of the ST who can then perform the service 
on-site fully offline. After the service is finished, the generat-
ed data is transferred back to the MS3 DB. 
4.2 Process modeling 
The list of work steps must be transferred from paper to the 
MSD. To do this, the original list of work steps is manually 
converted into a process model. In this model, work steps are 
represented as actions with all resources attached to them. 
Examples of such resources are:  
 
x Documents or folders containing documents 
x CMS data (CMS DB) 
x Sensor Data (direct connection between MSD and machine 
tool) 
x STEP 7 programs  
x Spares 
x Tools 
 
The process modeling tool, MO2GO [4], is used to generate 
the process models. Once generated, the process is exported 
as an XML file, sent to MS3 and then instantiated.  
4.3 Connection to the machine 
MS3 and the machine tool are connected in two ways. The 
condition monitoring system (CMS) of the machine tool  
is connected to the CMS database (CMS DB). The CMS DB 
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is connected to the MS3 DB and, thus, the SC can access all 
CMS data from the machine tool. CMS data can also be 
linked to the relevant work steps. For example, CMS sensor 
data of an axis can be linked to the work step “Check concen-
tricity of axis”.
The second connection between MS3 and the machine tool
is established on-site via an Ethernet cable between the MSD
and the switch of the control inside the machine tool. In this
way, the ST can access, amongst others, the most recent or 
live CMS data, error and protocol logs. STEP 7 programs that 
are in the context of a certain work step can also be executed
by the ST in MS3 on the MSD. One example: moving all axes
of the machine to a special maintenance position to reach the
bottom of the interior of the machine. 
5. Conclusion
MS3 will help SC and ST to find the exact information
they need. Whereas the SC receive an aggregated collection 
of all the available information, ST are provided with just the
information required in the context of a particular work step.
Admittedly, creating a process model demands extensive
work and might need several revision phases but, once gener-
ated, it can be reused and modified easily. Similar machines
have similar process models for similar maintenance activi-
ties. Therefore, it is not necessary to start all over for a new 
machine. 
MS3 is still in implementation and several aspects men-
tioned in this paper are still in an early phase of realisation.
When MS3 is implemented, the evaluation with the industry
transfer partner will start. As a result of this evaluation, it is
expected that SC as well as ST find MS3 useful in terms of 
supporting their work in a reasonable way, to enable them to
obtain the information they need faster and with less effort.
Due to better information provision and the elimination of 
many different IT systems, a higher quality of service is ex-
pected. Shorter and more predictable times for conducting the 
service are also an anticipated result.
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